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(71) Wc, INTERNATIONAL DRILLING 
FLUIDS (UJEL) LTD^ a BiitLdi Company, 
of 8, Sc Bxide Stcee^ Loodoo, EC:4A 4DA, 
do hereby dedaxe die mvendon;, for which we 

5 pray diat a paXexA may be giaiked to us, and 
the method by whidi k is to be perfonned, to 
be paitiodady descdbed is and by the f d- 
lowing statement: — 
This inventioa relates to dse |g e paiation of 

10 slunies cf water-sdiMe salts^ espa:kl£y of 
salts whidb are to be used m very humid or 
marine environments sodi as on dxillii^ rigs 
at sea. As used heidi^ the term •'waters 
soLvbii^* imi^ that a satuiated sdiitioa of 

1 5 the salt can be prq»ied frooi a salt/water 
miznne containing tess dian 72% by weight 
of dry solid salt. 

Largie quantities of water-^ohi^ salts, for 
example potassium chloride^ are used in pre^ 

20 paiing drilling muds. Conveotioaally the salts 
are s^plicd to a drilling rig in solid f onn in 
bag?. However in hi^y humid conditions 
most watovsdiihlje salts will absorb water and 
will tend to form hard cakes in the bag wfaidi 

25 are very diffiodt to handle and dissolve. This 
prot^em is paiticulady senous with potai^imn 
ddoxide which, at 80% zdadve humidity^ 
absoibs 1% of its own weig^ of water in 24 
hoiss. Also, sinoe the salt is generally x&* 

30 quired to be used in aqueous Gdutiony it 
would tender it unnecessary to (sovide spedal 
heavy doty mixing equipment for dissolving 
the solid salt and would ease the problem of 
hapriling bags of solid material in lestdctsd 

35 spso& and frequently in adverse weadier 

dhions if the salt could be provided tn solntion 
or in suspenacHK in water. 

It is known to jnovide watex«-sohd>le sahs^ 
such as potassium chloride, for use on marinfl 

40 drilling rigs in die f oon oi an aqueous solTt- 
tioa» but at IS^K^ die sdubility of potassium 
diloride is 32.4 g per 100 g of water or 1L3 
pounds per barrd of water (1 bands=3S 
inq>erial gallons^ and therefore cvca if die 

45 salt is si^idied as a saturated aolitfiniif and 
usually the uiuLeuriHri o a will be a little less 

amount of water most be transported widi the 



salt and this incteases the tcanqKxrtation costs 
msdesirably. 

Bmbodimencts of die inventiaii may provide 
a water-soiuble salt in a finid and easaly pomp- 
aHe form \diich contains a relatively sooall 
prqportioo water and is staUe over a period 
of a month or more in that die visoos^ rev 
mains substandally owistant and litde if any 
solid material is dqsosited od dlie bottom m 
die container for the salL 

Acomiing to the present invention there is 
provided a method of preparing an aqueous 
siucry d a water-sduble Ait, which msAod 
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(ijpzeparing an aqoeoos soindan or 
ooUoidai ^spadaa of a watsr«Qhdde 
or *dispeisib]e vi sais it y4ncreasing pdy- 
mer^ and 

(iO incotpoiatuig ii^ the sdotioD or dis- 
persion of the polymer from 300 to 900 
lb cf the water-soluble salt per baixel of 
said sdution or dispexsioa ^.e. sufficient 
salt to fdnn a duny containing from; 
about 46 to about 72% by <^ 
dry sc^ salt). 
In step (0 the viscosh^^increasing pdymer 
may be, for example, a high molecular wi^g^ 
water-soh^ caxbohydiate sudi as a cellulose 
damitive, a xandian gmm biopolymerj a k^TBt^ 
guni, a guar gum or a swoUen stard^ or an 
fliiraii yn^ ^ QT amnusBisn poiyacrylate of num- 
ber average mnlecDlar wej^ greater lluui 
i^bout 10^00% or 8 water^Gotufale dgbatc. 
Ezmnples of suitable cellniose d erivatives are 
sodium carbo^mediyi cellulose^ methyl cel- 
Idos^ ethyl hydrosy ceflulose;, ethyl hydroxy- 
ethyl cellulose or hydroxypropsi odhdose; 
Xanthaa gum biopoiyxneEs are £xdLysaocfaarides 
prodoced by famentation of a carbohydrate 
mitiieiit mfdiirm with oertatn xanthamooaa 
Qiicro*d|^8nissQSL 

Geoecally, the water-flolubla salt wiQ be 
added to the polymer sdution or dispersion in 
the dry fbnn. It may be possible in at least 
certain Instnurrs to add the water-«did)k salt 
in two steiges^ firstly as a saturated aqueois 
solution and next as dry sale This can be done^ 
for esunpLe^ where the polymer Is xantfaan 
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gnm bzflpcdymer* When using 8 xsnihfin gum 
pc^ymer, it is also possiUe to use a modmcar 
tioQ of the pcoGodme dfHitrd abov^ in v/UcL 
a soiution of the waoer-6duble salt IS fim pie- 

5 pared the «TtriHm bic^ioLymer added 
thereto f dlowed bv a further qiontity of the 
sah so as to produce a shiccy cmitaining m 
tato from 300 to 900 lb of the said salt. 
The quantity of pdymer used win gener- 

10 ally be such as to provide a sdution having a 
conrentratioD is the langie ficom about 0«2 to 
about 2X> g of pdymet per 100 mL of sdutiaa 
(Le. £rom about 0J7 to about 7^ Ik per barrel). 
The apparatus used for dissdvmg or di&- 

15 persxng tiiie pdymer preferably oomprises a 
tank provided with a rotating propeUor) or 
turbine, type impdler the dfanytrr of ^ch 
can advantageously be at least equal to one 
half of the width or diameipr oi the tank. The 

20 task may be provided widi vertical baffles 
wbidi ^cnd Iran; the walls for aibsfnrffinlly 
their oomplflB hdghr in order to prevent or 
inhibit the formation of a vortex in the taidc 
daring the mixing operatioa. The number of 

25 baffles is oooveniently in the range fnan tlute 
to six and die width of the baffles may be^ for 
example about one tendi of die width or 
diameter oi the tank. 

It is advantageous f or the pH <^ tbe slurry 
30 to have an alkaline vahu^ preferably at least 
9, max this lednocs the cocrodveness of die 
duny. The pQ can be contn^ed by the addi* 
tion of Sfiffahle reagents^ e.g. sodium carbon- 
ate or sodium hydroadcte, during the numng 
35 st^. It is also advantageous to minlmfse the 
entramment of air di^ng opaadon of the 
m^faod. 

In stq» (19 the water-^uble salt is prefer- 
ably of sn^ patdde size and dioidd conast^ 

40 for example^ of partides substantially all of 
which have a diameoer smaller than 2 mm. If 
deared the water-^uble salt may be ground 
into the aqueous sdudon of pdyma in a 
ball mill. However provided that die partides 

45 of the salt axe substantially aU smaller dian 
2 tnm it is gjenerally more couvement to use 
^aiatus of the type pcef erred for perform* 
ing step 0) ^oi mixing die salt with tiie pdy- 
noer soiudon. As a gmeral ndc^ the finer the 

50 salt die less of die viscosi^ying pdymer is re- 
quired to bring die viscosity of the suspenstim. 
to the pdnt at ^diidi sedimentadon of the 
Vuffx pafdcies does not oooun Advantagpoosly 
substantially all of the partides of the watBr- 

55 sohjble sak have a diamffrr smaller than 

0.5 tHIH^ 

During incorporadon of the salt into the 
polymer soludon or d&peiston» it is advant- 
ageous to disrate at least 3 horsepower hours 
60 of energy per ton of dry sale It IS preferaUe 
for from 4 to ID horsepow e r hours of energy 
per ton of dry salt to be dissipated. 

The method of tiie invention is most use- 
ful for providmg ooncentcaied shsries of 



diloddes of sodino^ potassium or caldum for 65 
use (HI drilling tigs at sea. The salts may be 
t PB n^fKfft/yMl to dift <trtTitT|g tig ia ^^^fa* or 
barrels and may be mcte-ed into the mixing 
eqt^nnent used for form tng the drilling mud 
in the liquid state. This^ avdds the need ifsc 70 
mamial handling of bags of solid materiai and 
complftrfy eliminates waste of caieigy and 
matrnal dirou^ the fonmaticHi in the bags of 
large cakes of mafiaial which are difficult to 
bnrak up and dissolve. 75 

Slurries piqiared in accordanse with the in- 
vemdiKi are most cuuveniendy pumped by 
means of positive dispiacemect pun^)s> for ex*- 
ample of the diaphragn^j piston or poistaldc 
type. Centrifugal pumps are not generally 80 
sintaUe for tiie purpose. 

The invention is iUustcated by the following 
Examples^ 

EXAMPLE 1 
A conoentrated durry of potassium chloride gs 
was prepared in the following manner: 

Five litres <tf water at 10.9°C were run 
into PT^y ^ng eqinpmeot coi!Z^)xising a cylmr 
ddcal tank of diamftrr 25 cm i^ovided widi 
a six-bladed radial flow turbine impeller of 90 
ovecaU diamflpr 18 cm and for vertical baffles 
of widdi 2.5 cm \diidi wete spaced equally 
round the wans. The impeller was starro at 
a speed of 225 rpm and 302 g of a xanthan 
gum biopdymer were addedp i^e. suf&dent 95 
to form a solution of ooncentration 0.6 g of 
polymer per 100 nd of sdution or 2.1 pounds 
per barreL After 25 mirmtps the polymer was 
con^iietely dissdved and the speed of the 
impeller was inrrfafyd to 311 rpm to comr 100 
pensate for the increase in viscosity of the 
sdution. The total amount of potasdum 
diloride to be added was 11j^ K& Le. suf- 
fident to form a saspwim containing 70% 
by weight of total solids (suspended ml djs- 105 
sdved) or 816 pounds of potassium chloride 
per barrd of water. One half of diis quantity 
of potassium diloride was added in 2 minutFS 
and addition of potassium chloride was then 
halted for 2 nunutes to allow a saturated sdu- 1 10 
don to f ozm widi a consequent reduction in 
the viscodty of the liquid. The remainder of 
the potassmm dilonde was added in tiie space 
of a further 28 minutes, during which time die 
speed of the impdler was incr^tsed to 460 rpm. 115 
The di^iersion of the potassium chloride was 
coB^dered to be complete in. a furdier 5 
yntfyiyi^ The energy disdpated in forming the 
suspension was 5S liorsqpower hours per tm 
of dry potassuim chloride. The potassium 120 
chloride used in this examj^'was in the form 
of granules having diamtters in the range from 
1 to 2 mm. The resultant shrcry had a viscosity 
of 9.0 poise as measured by a BroddBdd 
A^scometer with a No. 3 spindle at a spindle 1^5 
^leed of 100 r|Hn and was found to be easily 
pumpable using a con^ncssed air dia* 
phragm pump. 
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EXAMFLE2 
Two furdier s htt^*^ of potassioxn diloiides 
woe laqv^ed aooocding to the jprocedure des- 
oabed in 1 and oang the same 

quantity itf xanthan gum biopdymer but dif- 
of potasdum cfalorirtf. In 
eadi case tlie yisooaty of tiie final dmry was 
measured with a Bro^£dd Viscometer widi a 
No. 3 ^mKUe at 100 ipm and the results ate 
stf f ordi in Table 1 bdow. Hie result from 
Example 1 is indiTded to show more com- 
pletely die rdati(H£dup between die oonomtrar 
tioa of potassium diloiide and tlie viscosity. 

TABLE I 
Conoentradon of potassium dilotide 
(pounds 

(% by weight per barrel Viscodiy 

of total solids) of water) (poise) 

50 350 5.0 

60 525 63 

70 816 9.0 

All three slurri« were pmnpablc and litd^ 
if any, sedimentatian of potasdum chloride 
was observed on storage 

EXAMPLE 3 
A further cooceairated durxy of potassium 
chlmde was pr^ared by fir^ niixing 63 g 
of sodium carbazym^yl cellulose widi^ 7 
litres of water to fonn a solutton containing 
OS g of sodium carbas^mediyl cdl\£ose for 
100 ml of watEX or 3.1 pouods per baneL The 
apparatus described in Examfde 1 was used 
and soludoa of the sodium carboxym^hyl 
cellulose was complete in 105 minutes. 7 Kg 
of potasaum dhloride in the form of grannies 
of diameters in the range 1—2 mm were then 
to the 8oluti<m and the mixture ttan&* 
ferxed to a ball mill of diameter 18 inches 
and leogdi 18 mches and filled to 70% ai its 
volume with pdkMes d diameters in the raz^ 
1— >2 inches. The mill was run for 30 minutes 
and at the end <^ diis time a homc^eoeous, 
pumpable slurry containing 50% by weight 
of potasdum rh^^^*^ (350 pouxids per barrel 
of water) was formed. The enctgy disapated 
in forming die dinxy was S hocsepower hours 
per tta of dry potasaum diloride. 



EXAMPLE 4 
A coQoentcated doccy of potassium chloride 

50 was prepared using fl^>paxatus as shown? in die 
accompanying drawing. The apparatus consists 
of a fttnk 1 having a ccmical bottom ^ocdon 
and provided with a fwopellor type mixer 2 
driven by a 3 h-p. dectric motor 3. To the 

55 lowest part of tht conical bottom of the tank 
there is oonneoed an oudet amduit 4 through 
v/bidx the coatcnts of ^ tank may be drawn 
by means of a centrifugal pun^ 5 ^lich is 
drivea by a 20 HP dectric motor at 1460 rpm. 

60 The delivery of the pimip is oHinccced to^ a 
rftfiH iiif 6 which can communicate either with 



a oooduit 7 to^^pg to a aHitainer fat storing 
or tcao^ioitmg the sluxryj or with a conduit 
8 wfatcfa returns the duny to the tauJc 1. 
Conduit 7 Is dosed by a valve 9 and conduit 
8 by a valve 10. It Is important that die 
lowest part 11 of the conduit 8 should be 
bdow the ievd 12 of liquid in the tank in 
txdei to pifp^'"^^ entrainment of air in the 
duny which would render die slurry more 
corrosive. The visoodty— increasing polymer 
is supplied to the tank 1 in dry form by a 
hopper 13, the water-sduble salt is siq^plied 
in my form by a b<^>per 14 and wate^ by a 
conduit 15. Taid: 1^ as shown in the drawing) 
was filled vndi 210 gallons ol water and suf- 
ficient sodium hydroxide was added with stir- 
ring to raise the pH to 10.0. 50 lb of dry 
potasdum dilotide was then added ficom the 
hopper 14 and dissdved in the VTater with 
stirnng. There was dien. added from hopper 
13 15 lb of the gflmp yanf!igT% gum biopolymer 
as was used in Example 1> i^ suffident to 
form a solution of co uu a A tiation 0.7 g of 
pdymer per 100 ml of soludoa US pononds 
per barrel, and the suspension; was agitated by 
pK^atig of mxTfT 2 2nd by recirculating the 
contents the tank through pump 5 and conr 
duit 8 for 2 horns in order to diq^erse the 
pdymer fully and allow it to devdop Its full 
viscosSying properties. With the pump and 
jnrrpr still in operatioDg sufficient potasdum 
chloride was then added to incr^ise the ossh- 
oentiation of the salt to 460 lb of potassium 
chloride per barrd of water or 57% by wdgjit 
of dry solid sdt 

The total energy dissipated during the mix- 
ing (^)eratic»r was about 5 hp-hr of energy per 
ton of dry potasdum cfakffide. The diedogkd 
properties of the final suspend(Ht were d^- 
mix^ with a Fann VG Viscometo', whidi Is a 
rotationd visonneter vdiidi measures the diear 
stress on a cylinddcal bob, restrained by a 
totdoQ ^ning, the shear stress bdng trans- 
mitted by the fluid m die amxdar space he- 
tween the bob and a rotadng ooaxid cylinder. 
Tl»& shear stress is measiaed at di&tent diear 
rates by ghangmg the q>eed of cotatioa of the 
rotating cylioder. In coder to otoin the 
apparent visoostiy, plasdc viscosity and yidd 
point; measurements of diear stress are mode 
at shear rates of 1022 sbc\ which cures- 
poods to a rotaduonal speed of 600 r.p jn.* and 
511 serS whidi cocn^KUds to a rotational 
speed of 300 npini. The dial of the instru- 
ment is calibxated dlrediy in ceatfipoise. 

The ai^arent viscodty Is g^ven by i (dial 
reading at 600 rpm); i^asdc visooshy by (dial 
readu^ at 600 rpm---did reading at 300 ipm); 
and fie yidd poim: by (dial readmg at 
300 rpm— Elastic visoodty)« la order to deter- 
mine die gd stxengdi the sample is stured 
vigproudy with a Id^ qieed stirrer wfaidi is 
dien switdied off. After the dedred test time 
(10 sec or 10 min.) die xotatii^ ojimder Is 
routed at 3 iisn and the maximtim deflec- 
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tzon shown oa the dial befm the gd. brcals 
is lecmdoL The gd stxtogth is a measoze of 
die stfiKtuie vMdi balds yip whar the Add 
is under low shear amditions and gives an 
S indicadcHi of the soqiendmg properties (tf the 
fluid. 

The following rcsuits obtained, 

Appartiit visoodty (centipoise) 62 

Plastic viscosity (centipoise) 31 

10 Yidd point (Ib/100^ 62 
Gel strength after 10 sec 

(Ib/10(tftO 17 
Gd strength after 10 xnin* 

Ob/lOO ft?) 21 

15 The duicy was stored 8 weefes and after 
diis time there was no s^piedat^ xoctease in 
viscosity and no sedimentation of the salt; the 
duny was stili ccadiLy pun^aUe. 

WHAT WE CLAIM IS :— 
20 LA method of preparing an aqueous slurxy 
of a water-solitUe salf^ whicfa. method oomr- 

pxises: 

Q) preparing an aijueoos solution or 
colloidal diq>asiQa of a water-sduble or 
2S -dispexsiblc visG0^iy4iicreasii^ pQlyxiieff9 

and 

(ii) incoiporating into the sduticat or dis- 
persion of the pdymo' Cram 300 to 
900 lb of die watei4dub£e salt per bar- 
30 rd of said sdution ox disperdcHt (ije. 

sufiEuient salt to form a sluny contain- 
ing from about 46 to about 72% by 
wdght of dry solid salt). 

2. A mikhod according to daim 1> in ^diidi 
35 a hi^ mdecdar weig^ wafier-sofad^ caibo* 

hydrate is used as said pdymer. 

3. A method aoccnniing to daint 2, wherein 
tbc carbohydrate is odhdose or & derivative 
dieieof. 

40 4. A method according to daim 1, ^riieitin 
thoe is used a zanthan gum Uopolymer as. 
said polymer* 

S. A mndifiratifiTT ol the xneihod aococdiDg 
to daim 1, in wiuch a sdution of tiie water-' 

45 soluble sak is first prepared and the sandian 
gum biopdymer added theieto f dlowed by a 
further quantiiy of the salt so as to prodiice 
a duny containing m iota from 300 to 900 lb 
of the said salt. 

^ 6. A method according to daim 1, wheceiD 
there is used, as said po^ner, a kayaia gon^ a 
guar gum or a swollen stacdi. 

7. A mi^hod aooooiing in daim 1, ^liieEein 
these is used a alkali metal or ammomum 
polyaoylatE of nuinber mtass mnlenilar 
wdgjbt greater than about lOOjOOO as said 
polymer. 

S, A mi^faod aiocording to daim I, wherein 



a water^dxibie nl^uh^fc is used as said poly- 
mer. 60 

9. A mpthod aooHrding to daim 3, wizeiein 
there is used osie of sodium carboxymethyl 
cdldose, mi^yi cdlnlose, c^yl hydrusy cd* 
lulose, ethyl hydiuxyechyi frihilfl^ and 
hydiuxypcic^)^ odLoiose. 55 

l(k A mfiihod aocQxding to any preceding 
Hafrrij wherein the amount of said polymer 
used is sorh as to produce a soluticHT or dis- 
persion having a ocHHsntratiQn in the range 
of £rom0.2to2J0gcaaiscfpQly3nfirperl0Oml 70 
of solution. 

IL A mediod acoordhig to any precedmg 
dainty wherein said water-fiduhle salt con- 
sists of portides sdistantially aH of wfaldi have 
a diameter smaller than 2 mm. 75 

12. A method according to daim II3 
wherein substantially all of the partides have 
a dinmftiT analler than 05 uxxsk, 

13. A method aooocding to any one of 
daims 1 to 4 or 6 to 9^ wherdn said water- 80 
sduble sah is added to die pdymer sdution 

in the dry form. 

14. A m^hod anconimg to any cme of 
dahns 1 to 4 or 6 to 9, \^eiein die water- 
soldile salt is added to the pdymer sdutioa 85 
or dispersion in two ste^ges^ firstly as a 
saturated aqueous sdudon and secondly as dry 
salL 

15. A method according to any one of daims 

1 to 4, 6 to 9^ 13 and 14^ wtierein there is 90 
dissipated^ dining the incorporation of the 
water-soluble salt mto said polymer solution 
or di^seision, at least 3 horsepower hours of 
energy per ton of dry salL 

16. A mediod according to daim 15j 95 
wherein tiiere is dis^)ated from 4 to 10 
horsepower hours ot energy per tca> of dry salL 

17. A mi^od according to daim 1 5 
of prepanng an aqueous slinry of a water* 
sqL\±Ais salt, substantially as described in any 100 
one of the fortgoli^ ezan^iles, 

18. An aqueous duny <^ a water-soluble 
salt whenever produced by a mediod as 
damiod m Q ^py pt^o c^^n ^ ^i^jiti^ ^ 

19. A drilUng mud indoding an aqisoous 105 
dinxy as dafmcd m daim 18. 
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